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Indian Standard 

SPECIFICATION FOR 
DC STANDARD RESISTORS 

0. FOREWORD 

0.1 This Indian Standard was adopted by the Indian Standards 
Institution on 11 October 1984, after the draft finalized by the Electrical 
Measuring Instruments Sectional Committee had been approved by the 
Electrotechnical Division Council, 

0,2 This standard covers the requirements of dc standard resistors which 
are used to establish the values of other resistors and for reference 
purposes in the calibration of apparatus comprising resistors. Standard 
resistors shall be resistors of the highest quality, whose resistance is closely 
adjusted to some standard nominal value having accuracy between 01 
percent and 0'005 percent and whose stability is assured by proper design 
and construction. 

0.3 For the purpose of deciding whether a particular requirement of this 
standard is complied with, the final value, observed or calculated, 
expressing the result of a test or analysis, shall be rounded off in 
accordance with IS : 2-1960*. The number of significant places 
retained in the rounded off value should be the same as that of the 
specified value in this standard. 



1. SCOPE 

1.1 This standard covers the requiremrnts of dc standard resistors 
assembled from resistance material in enclosure for laboratory and 
commercial use and for comparison and reference purpose. 

i«2 It covers standard resistors within a range of 100 micro ohms 
to 1 megohms, having accuracies between 01 percent and 0*005 percent 
( both inclusive ). 

2. TERMINOLOGY 

2.0 For the purpose of this standard^ the following definitions shall apply. 



*Rules for rounding off numerical values ( revised). 
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2.1 Standard Resistors — Resistors used as a standard or for reference 
purpose. This may be 2 terminals or 4 terminals type, air cooled or oil- 
cooJed. 

2.2 Resistor — An assembly of conductors which is used specially 
because of its resistance. 

2.3 Temperature Co-efficient — The change in magnitude of any 
property of a substance ( such as its resistance ) caused by a rise of 
one degree celsius in temperature^ and expressed as a fraction of the 
magnitude at some defined temperature adopted as a standard, 

2.4 Terminal — That portion of a circuit or piece of apparatus which is 
intended for the reception of conductors by means of which it may 
be connected electrically to another circuit or piece of apparatus. 

2.4.1 Two-Terminal Resistor — A resistor having a single combined 
current-potential terminal at each end. 

2.4.2 Four-Terminal Resistor 

2.4.2.1 Current terminal — Two terminals of standard resistors at each 
end for current carrying circuit. 

2.4*2.2 Potential terminal — Two terminals of standard resistors for 
connection to a potential measuring circuit. 

Note — The value of the resistance is defined as the quotient of the potential 
difference between the two poiemial t( rminals to the current entering and leaving 
the current terminals, provided that no current is drawn from the potential 
terminals. 

2.5 Thermo-emf — The electromotive force due to a thermo-electric 
effect. 

2.5.1 Thermo-electric Effect — An effect that an emf arises due to a 
difference of temperature between two junctions of dissimilar materials in 
the same circuit. 

2.6 Influence Quantity — A quantity, other than the measured quantity 
which is liable to cause unwanted variation. 

2.7 Variation with Influence Qiiantity — The difference between two 
measured values when an intluence quantity assumes successively two 
different specified values. 

2-8 Reference Conditions — The specified condition under which the 
standard resistor meets the specified value. 
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23 Type Tests — Tests carried out to prove conformity with the 
specification. These are intended to prove the general quantities and 
design of a given type of resistors. 

2.10 Routine Tests — Tests carried out on each type resistor to check 
requirements which are Hkely to vary during production. 

3. ACCURACY CLASS 

3*1 Standard resistors specified in this standard are classified according to 
their accuracy classes as follows: 

a) 0-005, O'OI, 0-05, 0-1; and 

b) 50 PPxM, 100 PPM, 500 PPM, 1 000 PPM. 

The accuracy of a standard resistors may be expressed either in 
percentage using (a) or in PPM using, (b) or both. 

4. MATERIALS 

4,1 The resistors shall be constructed from resistance material, having a 
negligible temperature coefiicient of resistance and negligible thermo-emf 
against copper. The coils, after being wound, shall be thoroughly aged. 

4.1.1 Materials used in the construction shall be adequate protected 
against oxidation and corrosion and shall have adequate mechanical 
strength. 

5. WORKMANSHIP AND FINISH 

5.1 The apparatus shall be robust in construction. It shall present a good 
finish. Paint, lacquering or any other surface finish shall be hard and 
smooth so that cleaning of accumulated dust shall be facilitated. 

5.2 All the resistors shall be treated to be moisture resistant. 

5.2.1 All exposed terminals shall be treated to withstand oxidation 
and corrosion. 

5.3 Soldering and brazing shall preferably be done with non-corrosive 
tlux. When a corrosive ilux is used, it shaii be completely recovered. 
Soldered joints shall present a smooth and continuous appearance. All 
excess solder and flux shall be removed. 

5.4 The container cover should have a suitable opening for pouring oil 
into the container and for putting thermom.eter. 

5.5 Current terminals should be of adequate cross-section so that they are 
not excessively heated while carrying maximum rated current. 
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5.6 Spring washers and lock nuts or similar devices should preferably be 
used especially for fixing binding posts so that they do not become loose 
on repeated turning and twisting. 

5.7 A certificate of tests shall also be provided by the manufacturer, as 
agreed to between the purchaser and the supplier. 

6. MARKING 

6.1 The following information shall be marked on the exposed panel or 
nameplate: 

a) Nominal value and accuracy class of the resistor at 27^*0, 

b) Maximum current rating, 

c) Manufacturers' name or trade-mark, 

d) Serial number and type number of the resistor, and 
c) Country of manufacture. 

6.2 Terminals shall be clearly and indelibly marked either by recognised 
electrical symbols or by lettering, where required, 

6.3 The maximum allowable current through or voltage across individual, 
coils, shall be clearly indicated either by indelible marking on the exposed 
panel or by mentioning in any booklet accompanying the resistor. It is 
usual practice to state power rating of resistance in air and/or oil. 

6.3.1 It is preferable to give two critical values of current as follows: 

a) The measuring current at 27 db 2^C up to which the resistors 
shall remain within their specified accuracy class, and 

b) The maximum current value which the resistor is capable of 
carrying without any damage to the unit. 

6.4 The apparatus may also be marked with the IS I Certification Mark, 

Note — The use of the ISI Certification Mark is governed by the provisions of 
the Indian Standards Institution ( Certification Marks ) Act and the Rules and 
Regulations made thereunder. The ISI Mark on products covered by an Indian 
Standard conveys the assurance that they have been produced to comply with the 
requirements of that standard under a well-defined system of inspection, testing and 
quality control which is devised and supervised by ISI and operated by the producer, 
ISI marked products are also continuously checked by ISI for conformity to that 
standard as a further safeguard. Details of conditions under which a licence for 
the use of the ISI Certification Mark may be granted to manufacturers or 
processors, may be obtained from the Indian Standards institution* 
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7. TESTS 

7.1 Routine Tests — The following shall constitute the routine test: 

a) Insulation resistance test ( 7»3 ), 

b) High voltage test {7 A ), and 
c) Accuracy test ( 7,5 ). 

7.2 Type Tests — The following shall constitute the type test: 

a) Insulation resistance test ( 7.3 ), 

b) High voltage test ( 7.4 ), 

c) Accuracy test ( 7.5 ), 

d) Temperature variation test ( 7.6 ), 

e) Thermo-emf with copper test ( for standard resistance of 
accuracy 0*005 percent and O'l percent only ) ( 7.7 ), 

f ) Temperature cycle test ( 7.8 ), 

g) Damp heat ( cyclic ) test ( 7.9 ), and 
h) Vibration and shock test ( 7.10 ). 

7.3 Insulation Resistance Test — Insulation resistance between 
terminal and enclosure shall be at least 10^ times, the value of resistance 
of the resistor at 500 ± 50 volt dc. 

7.4 High Voltage Test — No break down, arcing or sparking shall 
occur when 2 000 volts rms is applied between terminals and enclosure 
for a period of one minute, 

7.5 Accuracy Test — It is recommended for that measuring the value 
of standard resistance, the accuracy of the measuring apparatus shall 
be 2 times better than the accuracy of the standard resistance of 0*005 
and 0*01 percent grade and 5 times better than other grades. This may 
be carried out at any value of the current up to the rated current through 
the standard resistor. 

7.5.1 The test shall be carried out at reference condition specified or as 
given below: 

Temperature 27 ± 2'G 

Humidity 40 to 70 RH 

7 
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7.6 Temperature Variation Test — The value of the resistance 
measured shall be remeasured at temperature lO^G higher and 10*C lower 
than the specified temperature and the variation of resistance for this 
change shall be within the variation given by a temperature co-efficient 
of 0-000 02 for I'G in case of accuracy class 0005 to O'Ol and 0-000 05 
for 1**C for other accuracy class. Resistance values as measured in this 
range shall be within the limits of error. 

7.7 Thermo-emf With Copper Test — ( For the standard resistance of 
0*005 percent and 001 percent accuracy. ) Thermo-emf of the resistance 
material used in the resistance shall be measured against copper and shall 
not be greater than 2 microvolt per degree celcius of temperature 
difference between the cold and hot junction. 

7.8 Temperature Cycle Test — The resistor shall operate without 
incurring permanent damage and also satisfy the requirements of 7.5 
when subjected to the temperature cycle as given in 6.5.3 of IS: 121r8 
( Part 1 )-1983* for the temperature cycle limits — lO^C to +55°C. 

7*9 Damp Heat ( Cyclic ) Test — The test shall be carried out as given 
in IS : 9000 ( Part 5/Sec 1 )- 198 If for 16*8h cycle with number of cycles 2 
and recovery period of 24 hours. 

7.10 Vibration and Shock Test — Provisions of 7.6 of IS : 1248 
( Part 1 )-1983* shall apply. 



♦Direct acting indicating analogue eleciticsii measuting mstrUtnents and thfeif 
Accessories: Part 1 General requirements { second revision ) . 

fBasic environmental testing procedures electronic and electrical items; Part 5 
t)amp heat ( cyclic ) test. 
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